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NlCIaim: 

1 r| \ 1. An optoelectefoic semiconductor package device, comprising: 

2 a semiconductor cmp that includes an upper surface and a lower surface, wherein the 

3 upper surface includes alight sensitive cell and a conductive pad; 

4 an insulative housing that includes a first single-piece non-transparent insulative housing 

5 portion that contact the lower surface and is spaced from the light sensitive cell and a second 

6 transparent insuwive housing portion that contacts the first housing portion and the light 

7 sensitive cellymid 

8 a co^uctive trace that extends outside the insulative housing and is electrically 

9 connected to the pad inside the insulative housing. 

1 2. The device of claim 1, wherein the first housing portion contacts four outer side 

2 surfaces of the chip. 

1 ---3| The device of claim 1, wherein the first housing portion is spaced from the upper 

2 surface- I 

1 4. The device of claim 1, wherein the second housing portion contacts the 

2 conductive trace. 



1 The device of claim 1, wherein the second housing portion is spaced from the 

2 lower surface. 



1 y 6. The devic^ claim 1, wherein the first housing portion includes a peripheral 

2 /fedge, and the second housing portion is located within the peripheral ledge. 

1 7. The device of claim 1, wherein the first housing portion is a transfer molded 

2 material, and the second housing portion is a cured polymeric material. 
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8. The device of claim 1, wherein the conductive trace extends through a peripheral 
side surface of the first housing portion and contacts the second housing portion without 
extending through a surface of the second housing portion. 

9. Tme device of claim 1, wherein the device is devoid of an electrical conductor that 
'Extends thnuiigh a surface of the second housing portion. 

10. The device of claim 1, wherein the device is devoid of wire bonds, TAB leads and 
solder joints. 
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11. An optoelectronic semiconductefr package device, comprising: 
a semiconductor chip that includes a^upper surface, a lower surface and outer side 
surfaces between the upper and lower su^ces, wherein the upper surface includes a light 
sensitive cell and a conductive pad; 

an insulative housing that indudes a first single-piece non-transparent insulative housing 
portion that contacts the lower sunace and the side surfaces and is spaced from-thejippersurface_ 
and a second transparentui^^ that contacts the first housing portion and the 

light sensitive cell and is spaced from the lower surface; and 

a conductive trace mat extends outside the insulative housing and is electrically 
connected to the pad inside the insulative housing. 



12. The (fevice of claim 11, wherein the second housing portion includes first and 
second opposing afurfaces, the first surface contacts the light sensitive cell and the conductive 
trace, and the soicond surface faces away from the chip and is exposed. 

13 y The device of claim 11, wherein the first housing portion includes a peripheral 
ledge, ap(o the second housing portion is located within the peripheral ledge. 




14. The device of claim 13, wherein the second housing portion is recessed relative to 
^e peripheral ledge. 

15. The^^ice of claim 11, wherein the first housing portion is a transfer molded 
:erial, and^Jile second single-piece housing portion is a cured polymeric material. 

16. The device of claim 11, wherein the insulative housing consists of the first and 
second housing portions. 

17. /The device of claim 11, wherein the first housing portion is a transfer molded 
material tlwf includes a peripheral ledge, and the second housing portion is a cured polymeric 
material/mat is located within the peripheral ledge and includes a first surface that contacts the 



31 



4 light sensith^ cell and the conductive trace and a second surface opposite the first surface that 

5 faces aw^ from the chip and is exposed. 

1 18. The device of claim 11, wherein the conductive trace extends through a peripheral 

2 side surface of the first housing portion and contacts the second housing portion without 

3 extending through a surface of the second housing portion. 

1 ik^^^' The/aevice of claim 11, wherein the device is devoid of an electrical conductor 
ly^i extends thnzmgh a surface of the second housing portion. 

1 20. The device of claim 11, wherein the device is devoid of wire bonds, TAB leads 

2 and solder joints. 
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21. An optoelectronic secfiiconductor package device, comprising: 
a semiconductor chip thatincludes an upper surface, a lower surface and four outer side 
surfaces between the upper an<Lfower surfaces, wherein the upper surface includes a light 
sensitive cell and a conductive pad; 

an insulative housing that includes a top surface, a bottom surface and peripheral side 
surfaces between the to^md bottom surfaces, wherein the insulative housing further includes 
first and second insulaMve housing portions, the first housing portion is a single-piece that 
provides the bottom ^urface and is non-transparent, and the second housing portion contacts the 
upper surface, provides at least a portion of the top surface and is transparent; and 

a conducive trace that extends outside the insulative housing and is electrically 
connected to tb^ pad inside the insulative housing. 



1 22. The device of claim 21, wherein the first housing portion contacts the lower 

2 surface and the outer side surfaces and is spaced from the upper surface. 
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1 23. The device of claim 21, wherein the second housing portion contacts the light 

2 sensitive cell and the conductive trace and is spaced from the lower surface. 

1 24. The device of claim 21, wherein the first housing portion includes a peripheral 

2 ledge that forms a peripheral portion of the top surface, and the second housing portion is located 

3 V^thfai and recessed relative to the peripheral ledge. 



device of claim 21, wherein the first housing portion is a transfer molded 
2 material, amj^e second single-piece housing portion is a cured polymeric material. 



1 26. The device of claim 21, wherein the insulative housing consists of the first and 

2 second housing portions. 

27. /The device of claim 21, wherein the conductive trace and the light sensitive cell 
contact a mf&jor surface of the second housing portion that faces towards and is parallel to the 

3 upper SI 
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1 28. The device of claim 21, wherein the device is devoid of an electrical conductor 

2 that extends through the top or bottom surfaces. 

29. The^evice of claim 21, wherein the device is devoid of an electrical conductor 
2 that extends tlumgh a surface of the second housing portion. 

1 30. The device of claim 21, wherein the device is devoid of wire bonds, TAB leads 

2 and solder joints. 
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1 A I y\ 31. An optoelectronic semiconduc^ package device, comprising: 

2 a semiconductor chip that includes jm upper surface, a lower surface and four outer side 

3 r surfaces between the upper and lower surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conductive pad; / 

5 an insulative housing that includes a top surface, a bottom surface and peripheral side 



6 surfaces between the top and bo^om surfaces, wherein the insulative housing further includes 

7 first and second insulative housing portions, the first housing portion is a single-piece that 

8 provides the bottom surf ace,/the peripheral side surfaces and a peripheral portion of the top 

9 surface, contacts the lower/surface and the outer side surfaces, is spaced from the light sensitive 

10 cell and is non-transparem, and the second housing portion is a single-piece or double-piece that 

1 1 provides a central portion of the top surface within the peripheral portion of the top surface, 

12 contacts the first housing portion, the light sensitive cell and the conductive trace, is spaced from 



13 the lower surface ana is transparent; and 

14 a conductive trace that extends outside the insulative housing and is electrically 

1 5 connected to ther pad inside the insulative housing. 

1 32// The device of claim 31, wherein the second housing portion includes first and 

2 second opposing surfaces, the first surface faces towards the chip and contacts the light sensitive 

3 cell andrthe conductive trace, and the second surface faces away firom the chip and provides the 

4 centm portion of the top surface and is exposed. 

1 / 33. The device of claim 31, wherein the peripheral portion of the top surface forms a 

2 rectangular peripheral ledge, and the second housing portion is located within and recessed 

3 relative to the peripheral ledge. 



1 34. The device of claim 33, wherein the peripheral ledge includes four inner side 

2 surfaces that are opposite the peripheral side surfaces and outside a periphery of the chip. 

1 35. The device of claim 31, wherein the first housing portion is a transfer molded 

2 material, and the second housing portion is a cured polymeric material. 
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36. The device of claim 31, wherein the insulative housing consists of the first and 
second housing portions. 

^ / 

yyi. The device oLclaim 31, wherein the first housing portion is a transfer molded 
Amtcridl that includes a pei^heral ledge, and the second housing portion is a cured polymeric 
material that is located/within the peripheral ledge and includes a first surface that faces towards 
the chip and conta^the light sensitive cell and the conductive trace and a second surface 
opposite the firs^urface that faces away from the chip and provides the central portion of the top 
surface and i^xposed. 

38. The device of claim 31, wherein the device is devoid of an electrical conductor 
that extends through the top or bottom surfaces. 

39. Thed^vice of claim 31, wherein the device is devoid of an electrical conductor 
that extends through a surface of the second housing portion. 

40. Hie device of claim 31, wherein the device is devoid of wire bonds, TAB leads 
and solder joints. 
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1 . An optoelectronic semjconductor package device, comprising: 
a semiconductor chip thatincludes an upper surface and a lower surface, wherein the 
upper surface includes a light srasitive cell and a conductive pad; 

an insulative housing that includes a top surface, a bottom surface and a peripheral side 
surface between the top ami bottom surfaces, wherein the insulative housing further includes a 
first insulative housin&^ortion that covers the lower surface and is non-transparent and a second 
insulative housing portion that covers the light sensitive cell and is transparent; and 

a conductive trace that protrudes laterally from and extends through the side surface and 
is electricallv^nnected to the pad, wherein the conductivetoce^^ 
extends thr^gh the side surface and is spaced from the top and bottom surfaces and a non- 
recessecLportion that extends outside the insulative housing and is adjacent to the recessed 
portigp and a comer between the side surface and the top surface. 
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1 / 42. The device of claim 41, wherein the first housing portion contacts the lower 

2 surface and four outer side surfaces of the chip. 
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1 43. Hie device of claim 41, wherein the second housing portion contacts the light 

2 sensitive cell and the conductive trace. 

1 44. The device of claim 41, wherein the first housing portion includes a peripheral 

2 4edge, and the second housing portion is located within the peripheral ledge. 
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ce of claim 41, wherein the first housing portion is a transfer molded 
, and the Second single-piece housing portion is a cured polymeric material. 

1 46. The device of claim 41, wherein the insulative housing consists of the first and 

2 second housing portions. 



1^^^^ \ 47. Th6 device of claim 41, wherein the conductive trace and the light sensitive cell 
2 j2<S^ct a majpr surface of the second housing portion that faces towards and is parallel to the 
3/ upper surf^ 
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48. The device of claim 41, wherein the device is devoid of an electrical conductor 
tiiat extends through the top or bottom surfaces. 

►49. Ttedevice of claim 41, wherein the device is devoid of an electrical conductor 
lat extends tUrough a surface of the second housing portion. 

50. The device of claim 41, wherein the device is devoid of wire bonds, TAB leads 
and solder joints. 
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1 j^pj^^/ ^* ^ optoelectronic semiconductornackage device, comprising: 

2 a semiconductor chip that includes an u^er surfece and a lower surface, wherein the 

3 ' upper surface includes a light sensitive cell and a conductive pad; 

4 an insulative housing that includes ^op surface, a bottom surface and a peripheral side 

5 surface between the top and bottom surfa^^s, wherein the msulative housing further includes a 

6 first single-piece housing portion that contacts the lower surface and is spaced from the light 

7 sensitive cell and a second single-piede housing portion that contacts the first housing portion 

8 and the conductive trace and is tran^arent, the first housing portion alone provides the bottom 

9 surface, and the first and second hpusing portions in combination provide the top surface; and 

10 a conductive trace that protrudes laterally from and extends through the side surface and 

11 is electrically connected to th^ad, wherein the conductive trace includes ajecessed_portion^ 

12 ^nsidejhe^i^^ extends through the side surface and is spaced from the top and 

1 3 bottom surfaces and a nonyecessed portion outside the insulative housing that is adjacent to and 

1 4 integral with the recessed^ortion and contacts the side surface and is adjacent to a comer 

1 5 between the side surf a(xf and the top surface. 

1 52. The yevice of claim 51, wherein the second housing portion includes first and 

2 second opposing surfaces, the first surface contacts the light sensitive cell and the conductive 

3 trace, and the sedond surface faces away fi-om the chip and is exposed. 

1 53. The device of claim 51, wherein the first housing portion includes a peripheral 

2 ledge, and the second housing portion is located within and recessed relative to the peripheral 

3 ledge. 

1 54. The device of claim 53, wherein the peripheral ledge includes four inner side 

2 surfaces that are opposite the peripheral side surfaces and outside a periphery of the chip. 

1 55. The device of claim 51, wherein the first housing portion is a transfer molded 

2 material, and the second housing portion is a cured polymeric material. 
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1 56. The device of claim 51, wherein the insulative housing consists of the first and 

2 ; $^nd housing portions. 

1 lj^^j^0^^T' The de;^ of claim 51, wherein the first housing portion is a transfer molded 

2 ^material that inclu«s a peripheral ledge, and the second housing portion is a polymeric material 

3 that is located wiBiin the peripheral ledge and includes a first surfece that contacts the light 

4 sensitive celLmid the conductive trace and a second surface opposite the first surface that faces 

5 away fronvfte chip and is exposed. 

1 58. The device of claim 51, wherein the device is devoid of an electrical conductor 

2 that extends through the top or bottom surfaces. 

1 ]^7\^^' yrhe device of claim 51, wherein the device is devoid of an electrical conductor 

2 /mat extends through a surface of the second housing portion. 

1 60. The device of claim 51, wherein the device is devoid of wire bonds, TAB leads 

2 and solder joints. 
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